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[SUMMARY OF THE INVENTION] 

5-200 ppm of titanium compounds are 
contained by titanium element conversion. 

And, the poly- 1,4- cyclohexane dimethylene 
terephthalate film which contains at least one of 
the compound chosen out of ortho-phosphoric 
acid, phosphorous acid, and these ester 
derivatives so that the molar ratio (P/Ti) of a 
phosphorus element and a titanium element 
may be set to 1 .0-3.0. 


[CLAIMS] 


W-X* 5~200ppm L, £>o N 

tzit-£m<D<}>te< t i> 1 msx±. 

■=E-/Ht (P/Ti) ^ 1. o~3. 0 


[CLAIM 1] 

5-200 ppm of titanium compounds are 
contained by titanium element conversion. 

And, the poly- 1,4- cyclohexane dimethylene 
terephthalate film which contains at least one of 
the compound chosen out of ortho-phosphoric 
acid, phosphorous acid, and these ester 
derivatives so that the molar ratio (P/Ti) of a 
phosphorus element and a titanium element 
may be set to 1.0-3.0. 


[DETAILED DESCRIPTION OF INVENTION] 


[0001 ] 


[0001] 


[mmAimm^m [INDUSTRIAL APPLICATION] 

*^0JI4, W^feMttPtte This invention relates to a polyester film useful 
i/=f ffl £ L-X ^fffifr/K as an e| ectrical insulation material and an object 


for condensers. 


[0002] 


[0002] 
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T, PCT iB&-T) fi, tf!)^ 
PET fcit^llM&fcJ: 

SrWU PCT 7^/PA£JSV^ 
fc^Vx^lJ— ft, PET 

(Soc. Plastics Engrs. 
J. Vol. 17 1083 (1961), 
Insulation. April 36 (1961)) 0 


[A PRIOR ART and a PROBLEM 
ADDRESSED] 

Poly- 1,4- cyclohexane dimethylene 
terephthalate (abbreviated to PCT hereafter) 
has the characteristic that a melting point and 
glass transition point temperature are high, 
compared with a polyethylene telephthalate 
(abbreviated to PET hereafter). 

The condenser using PCT film is maintained 
to the temperature area where an electrical 
property is higher than PET film capacitor. It is 
known that it is excellent also in the durability 
under that dielectric breakdown strength is 
excellent also in high temperature, high 
temperature, and a high humidity. (Soc.Plastics 
Engrs.J.Vol.17 1083 (1961) and Insulation.April 
36 (1961)). 


[0003] 

*»*»5«H4Sr^"i-5 PCT 7^ 
Prk L-CfflWc£#U:^<oj&» 

ttet>h f cR ttj km* 

mmmmte k*<D&m<Dmzfc& 
^mux-(D cr mmr-rzo 

^(DMfalt PCT 7^^©I 

PCT (DM&Mij&k Ltf^y 


[0003] 

It is PCT film which has such characteristics. 

However, when actually using as the film for 
condensers, or an electrical insulation material, 
a some problem arises. 

As a typical thing of the electrical property of 
the film for condensers, and an electrical 
insulation material, it is the product of withstand 
voltage characteristics and an electrostatic 
capacitance, and an electrical resistance. That 
is, there arfe characteristics called "CR value". 
It depends on metal quantity, such as catalyst 
residuum which mainly is present in a polymer, 
for these characteristics. 

When there are many amounts of metal, CR 
value in high temperature reduces in particular. 

This tendency is remarkable when it is PCT 
film. 

The compound of a titanium group is 
generally used as a polymerization catalyst of 
PCT 

However, there is a problem on which degree 
of polymerization reduces in this case at the 
time of melting. 

Improvement which took the example in the 
above subject was necessary. 
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[0004] 


[0004] 


5^ tic J; 


TCsHife&T* 5~200ppm 

>7n3Hi©^/Ht (P/Ti) # 
1. 0-3. 0 i^5<t9ttl 
T&3*°y-1, 4-->^n^ 

[0005] 

J^T, #3§W & BMW KIBE 1" 
5 0 #3691 ff> PCT 
^Wgfj&frfD 90 ^J^%U±. 

L< ti 95 -=e/u%a±^-r 
^ 7 * /Hfc-CflMc $ fife h<D~C 
fU7?/Vi» 90 

frtiZo 10 ^/v%WT<7)S"l-^ 

2, 6-fo^VN(i 2, 

7-^:7* ui^tf/M?:^ 
4, 4' -^7i^;u^*/l/# 


[SOLUTION OF THE INVENTION] 

This inventor inquired earnestly in view of the 
above subject. 

By as a result using a certain specific amount 
of the titanium compound of a certain specific 
amount, and a certain specific phosphorus 
compound, the reduction of degree of 
polymerization could be suppressed and it 
came to find out that a useful polyester film is 
obtained as an electrical insulator and an object 
for condensers, and to complete this invention. 
That is, the essential point of this invention 
contains 5-200 ppm of titanium compounds by 
titanium element conversion. 

And, it consists in the poly- 1,4- cyclohexane 
dimethylene terephthalate film which contains 
at least one of the compound chosen out of 
ortho-phosphoric acid, phosphorous acid, and 
these ester derivatives so that the molar ratio 
(P/Ti) of a phosphorus element and a titanium 
element may be set to 1.0-3.0. 


[0005] 

Hereafter, this invention is explained in detail. 
PCT film of this invention is 90 mol% or more of 
the acid component. 

Preferably, 95 mol% or more consisted of 
terephthalic acid. 

Heat resistance is impaired if a terephthalic 
acid component is less than 90 mol%. 

If it is 10 mol% or less in ratio, the 
dicarboxylic acid which consists of only 
carbons, such as aromatic hydroxy acid, such 
as aromatic dicarboxylic acids, such as an 
isophthalic acid, 2,6- or 2, 7- naphthalene 
dicarboxylic acid, and 4,4'- diphenyl dicarboxylic 
acid, and P-hydroxybenzoic acid, hydrogen, 
and oxygen can be used as an acid component. 
As a glycol component, it is 97 mol% or more 
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tis 97 ^E-/V%^±, # 

£ L < Ji 99 ^%a±^ 1 , 4 

XhV, 97 ^/V%^T'f±W 
fM±«&frft5 0 3 * 

CI £ #-Ct 5. 1, 4-i^ p 
/h7 y*#=4/6~0/10 tf> 


usually again. 

Preferably, 99 mol% or more is 1,4- 
cyclohexane dimethanol. 

Heat resistance is impaired if it is less than 97 
mol%. 

In addition, if it is 3 mol% or less in ratio, the 
diol which consists of only carbons, such as an 
ethylene glycol, a propylene glycol, and 1,4- 
butanediol, hydrogen, and oxygen can be used. 

In particular the ratio of the cis object of 1 ,4- 
cyclohexane dimethanol and a trans object is 
not limited. 

However, the range of a cis / trans =4/6 - 0/10 
is preferable. 


10006] 

PCT <DM^ 

Ltii, Ti (OC4 H9) 4, 71 
(OC3 H7) 4, Ti (OC2 H4 OH) 

4 m&mf btt5 0 *mwxR 
\^i-w\^m<»mt, m& 

#Jl-#ib*l5 PCT 
«K ^tc^^^T' 5~ 

200ppm N & £ L < fit 10 — 
150ppm, £ib{-&£L<H20 
~100ppm (7)®iaT'fc5o -<7) 

sppm *^t-fi, 

OSiftSr^U £fc 200ppm 

& & m m t mn -r 5 tz & m&m 


[0006] 

A titanium group catalyst is used for 
polymerisation of PCT used for this invention, 
and titanic acid alkyl ester is the most preferable 
as a titanium group catalyst. 

As an example of these compounds, Ti (OC4 
H9)4, Ti (OC3 H7)4, Ti (OC2 H4 OH)4, etc. are 
mentioned. 

It is titanium element conversion in PCT film 
finally obtained, and the quantity of the titanium 
compound used with this invention is 5-200 
ppm. Preferably, it is 10-150 ppm. More 
preferably, it is the range of 20-100 ppm. 
If this quantity is less than 5 ppm, extension of 
the polymerisation time is required. 

Moreover when exceeding 200 ppm, since 
thermolysis reaction advances simultaneously 
in polymerisation, degree of polymerization will 
stop going up. 

Furthermore whole quantity addition of the 
titanium compound may be carried out first. 

However, the method added in 2 steps or 
more for the object which controls a rate of 
polymerization may be used. 


01/09/25 


6/19 


(C) DERWENT 


DERWENT 

JP04-214757 ^ 

THOMSON SCIENTIFIC 


In addition, the added titanium compound 
changes to various forms within a reaction 
system. 

In the polymer finally formed, it may be 
present with the compound different from the 
thing was added to the initial stage. 


[0007] 

#36W."?JflV*5 PCT %o 

^SrtTo-rS^DtefiS: 0. 70- 
1. 50't*S«k5lcfi^i-5^ 
tic «fc <0 S PCT <Dm&tt.*VS 

&m* o. 3~o. 6 m&&m% 

X'hho *%W<D PCT -7 4^ 

i:, ii^, PCT tc^L^T* 
* fctt W Sr ^ W $ * 5 . 

^o«^{4, ^m^v*. 
to ~> y ~%>^(D -mittrj m . 

0¥^iS(4 0. 01— 5m m 
«SBl3i5»*L<, ^yt^JPS(4 
PCT CD Hitler L"C 0. 05-0. 

CD^&^S: PCT 


&I4, 

<d pct lufcfrU $IRAilfe£J: 

So 


[0007] 

The polymerisation method of PCT used with 
this invention performs melting polymerisation, 
and raises degree of polymerization to some 
extent. By polymerising so that a solid state 
polymerization may be performed and intrinsic 
viscosity may be set to 0.70-1 .50 after that, the 
thermal deterioration of PCT can be prevented 
and it is preferable. 

In this case, a melting polymerisation * solid 
state polymerization can use the well-known 
polymerisation method, and 0.3 to about 0.6 are 
suitable for the intrinsic viscosity at the finishing 
time of melting polymerisation. 

Since to provide slip property, PCT film of this 
invention is made to contain an insoluble and 
inactive microparticle to PCT usually. 

This microparticle has the preferable 
phosphate represented by silicon dioxide, such 
as an amorphous silica and a spherical silica, a 
crosslinked- polymer microparticle, and the 
calcium phosphate. 

The mean particle diameter of the 
microparticle to add has the preferable range of 
0.01 - 5 micro-m. Moreover 0.05-0.5% of 
additional amount is preferable to the weight of 
PCT 

Furthermore the method of adding these 
microparticles to PCT may be added to the 
initial stage of melting polymerisation. The 
method added by the melting cross is also 
applicable to PCT after the solid state 
polymerization mentioned above. 
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[0008] 

PCT 7 4/lsJ*\a*s 

*/Mt (P/Ti) 1. 0-3. 
ft^W^WtLTij:, IE If 

3-$ls%mt<D*:;V\k (P/Ti) 

&M$k#)\^%bhz>y j 

-C 1. 0-3. 0, #£L<fi 1. 
1-2. 0 o\z PCT 

iS^tSCt^^tfo^ P 
/Ti 1. 
ti, PCT 


0 


» CR «#teT1-5. P 
/Ti 3. 0 ^@x.5*J^(C{i x 

PCT <£>fi£^£T 
fc, rti^wy^b^^PCT 


[0008] 

It is necessary for PCT film of this invention for 
the molar ratio (P/Ti) of a phosphorus element 
and a titanium element to contain at least one of 
the compound chosen out of ortho-phosphoric 
acid, phosphorous acid, and their ester 
derivatives so that it may be set to 1 .0-3.0. 

As a concrete example of these phosphorus 
compounds, they are ortho-phosphoric acid, 
phosphorous acid and their lower alkyl 
monoesters, a diester, and tri ester. 

A lower alkyl points out the alkyl group to a 1- 
8C. 

However, it is so preferable that it is the thing 
has the few number of ester, and a lower alkyl. 
It is 1 .0-3.0 in the film with which the molar ratio 
(P/Ti) with the titanium element of the titanium 
group compound using any 1 or more kinds of 
these phosphorus compounds as a 
polymerization catalyst is finally obtained. 

It is necessary to compound with PCT so that 
it may preferably be set to 1 .1-2.0. 
When P/Ti is less than 1.0, a titanium 
compound remains as it is in PCT. 

With the improvement effect of the melting 
thermal stability of a polymer fading, 
simultaneously, when using as the object for 
condensers, or a film for electrical insulators, 
CR value at the time of high temperature 
reduces. 

Moreover, when Ti exceeds P/3.0, the effect of 
a phosphotus compound is already saturated. 

Conversely it becomes the result which 
surplus phosphoric acid and surplus 
phosphorous acid lower the degree of 
polymerization of PCT, and affects the physical 
property of the film obtained. 

Moreover, the method of adding these 
phosphorus compounds on PCT film has the 
preferable method which the intrinsic viscosity 
which performed melting polymerisation and the 
solid state polymerization compounds by the 
melting cross to PCT in the range of 0.70-1.50. 

The phosphorus compound used with this 
invention is a liquid usually. 

Therefore the high concentration containing 
of the phosphorus compound is beforehand 
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mtift&tf 0. 70-1. 50 (Dffi 

w\z.hz pct ic^lt, mm 

tea*, /nv Ky ^^©jfe-e&s 
z>&(o 2~3o f&mg-cfctui* 


[0009] 

fflV>5fc«>, iiS, 120 
~150"COfflST? 3~4 n#rnia 

h-fb**. i§?£<7) PET 

y 3.-*fflv>rtTp t-ct 

llft^t LT 10jum £X±<Dm 


carried out from the method added at the time 
of the melting film production. The method of 
diluting and using the so-called masterbatch is 
the point of handling, or is preferable in respect 
of the stability improvement of the melting 
extrusion at the time of a film production. 

The compounding quantity of the phosphorus 
compound of a masterbatch should just be 
about 2 to 30 times of the quantity finally 
compounded with a film. 


[0009] 

Next, the film production conditions of the film of 
this invention are specifically explained. 

Drying of a polymer chip uses many solid 
state polymerization resin in this invention. 
Therefore, it gives three to about 4 hours at the 
temperature of 120-150 degree C usually. 

The extruder used by production of usual 
PET film can also perform the sheet-ization by 
the melting extrusion. 

However, it can also perform for the object 
which reduces thermal deterioration at the time 
of the melting extrusion, using the screw 
designed so that a shearing heat-generation 
might not be made to generate as much as 
possible. 

Moreover, the electrostatic so-called contact 
method is applicable in the case it being sheet- 
ization. 

Or all of the so-called oil pad method stuck 
using oil, such as an ethylene glycol, are 
applicable. 

Generally, when manufacturing thin films, 
such as the film for condensers, an oil pad 
method is used. When manufacturing the film 
which has the thickness of 10 or more micro-ms 
as an object for electrical insulators, the 
electrostatic contact method is used. 
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[0010] 

ia«li, iiS, 85-135°COf5 

©jfV^^AW^fcfi 85 

-iio°c<7)i5[i, m^«M 

A(D^(dfi 100-135°C<7)$5 

LAI- 


#ffi?*tt, 2. 6-5. 0 

i§?£\ 3. 0-5. 0 
ffif, flf*L< fi 3. 5-4. 5 

100~135°C<7)fG[!/^^ t££ 
T^#1-5fcltT*^<, 2 ^ 


[0010] 

The unoriented sheet obtained in this way is 
used for by the following drawing process. 

As the drawing method, the longitudinal 
drawing by the roll system is common, 
subsequently, sequential drawing which 
performs horizontal drawing by the tenter 
system is general. 

The range of the longitudinal drawing 
temperature is 85-135 degree C usually. 

However, in the case of the thin films for 
condensers etc., in the case of the film of 10 or 
more micro-ms of the thickness the range of 
85-110 degree C, for electrical insulators, etc., it 
selects from the range of 100-135 degree C 
suitably. 

Moreover, when the phenomenon which an 
unoriented sheet adheres to a pre-heating roll is 
seen, it can +>e coped with by using non- 
adhering materials, such as a silicon and Teflon, 
for a material of roll. 

A longitudinal draw ratio is a range 2.6 to 5.0 
times as many as this usually. 
Horizontal drawing is a draw ratio 3.0 to 5.0 
times usually. 

Preferably, it chooses out of a range 3.5 to 
4.5 times as many as this. What is sufficient is 
just to setect drawing temperature from the 
range of 100-135 degree C so that a multiplying 
factor may correspond as much as possible 
substantially to a setting multiplying factor. 

Moreover, it not only draws longitudinal 
drawing * horizontal drawing to the draw ratio 
set up in 1 step, but it can distribute and carry 
out the multi-stage drawing of the draw ratio 
more than at a 2-step. 


[0011] 


[0011] 

Thus the heat setting of the bi-axial film 
extended and lengthened is carried out in a 
heat setting zone. 

A tenter system is adopted usually and a heat 
setting is 1 50-260 degree C usually. 
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150-260°C, L< ft 
180~240 < C<Z>f&JR£ 7 J 

[0012] 


What is sufficient is just to apply a 180-240- 
degree C hot air to a film preferably, and there 
to be for no 1 second room and to give 3 
minutes. 

Moreover, the relaxation process can also be 
performed to the cross direction of a film in the 
case it being a heat setting for the object which 
improves the rate of heat-shrinking. 

[0012] 


immm] 

&«x.4v*R 

(ST* (%) BCS^y^-^y 
y#>5VMi:7-f ig 
y —jv/f V y 2 n./Uoc ^ y = 
50/50 (MJfc) ©S^I 
100ml *K»#U 30°C^^o 
X m £ L fc o roH 
Huggins £#{±*° y -r-l&J&lc 
ct *>1\ 1*-<T— ftM- 0. 33 
iUitM^UJU TIE 


[Example] 

Hereafter, an Example further specifically 
explains this invention. 

However, this invention is not limited to the 
following Examples, unless the essential point 
is exceeded. 

In addition, the film physical property of this 
invention was calculated with the following 
measuring method. 

(1) Reduction percentage (%) raw material 
polymer chip or film 1g of degree of 
polymerization. An above is dissolved in 100 
ml of 50/50 (weight ratio) of a phenol / 
tetrachloroethane = mixed solvents. 

It measured in 30 degree C. 
At this time, Huggins constant is not based on a 
polymer composition, but calculates intrinsic 
viscosity as 0.33 uniformly wholly. 

It calculated for the rate of a reduction of 
intrinsic viscosity according to the following 
formula, and it made the index of the rate of a 
reduction of degree of polymerization. 


[0013] 


[0013] 


[#11 

100 (%) 


[Equation 1] 

(Intrinsic viscosity of a raw material polymer 
chip - Intrinsic Viscosity of Film)/ Intrinsic 
viscosity *100(%) of a raw material polymer chip 


[0014] 


[0014] 

(2) It measured by the method according to 
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(2) IfflEE (V/»m) JIS C 
2318 \zm Cfc#2£fffl£ t 
fc„ 25m m U±.(DW- 

V^7^/^i^(7)iJ-g•(c(i 6. 3. 7 

J6*«J**ffitf>9U;:flEV\ 16 
^Idte 6. 3. 8 mk%M<o*% 


withstand voltage (V/micro-m) JIS C 2318. 

In this case, in the case of the thick film of 25 
or more micro-ms, in the case of the thin film of 
16 or less micro-ms, according to the item of 

6.3.7 dielectric breakdown voltages, it 
respectively measured according to the item of 

6.3.8 electrical insulation defects. 


[0015] 

(3) CR (Q • F) 16m m 

#JBrL 0. 5mF O^yfyt 

S^H^fl; c fc-t?^ 7/^7 
T ±M TRLC r^!) r^J £ 
1kHz, 0. 3Vrms <£>3? 

100V £Ef]flnLfc& 1 #&<Pffi 

C £ m^ilSfct R Wiffi 
Sr- CR m (Q • F) i: Lfc e ft 
*3, rtlib^S'J^fi, 25°C*5 
«tV 125°C(c:I3:^L/ctlM^ 


[0015] 

(3) About the case of the thin film not more than 
CR(OMEGA) (*F) 16 micro-m, it cut using the 
micro slitter, and it made the condenser of 0.5 
micro-F. 

Using made by "RLC degi bridge" a general 
radio company, it is at the conditions of 1kHz 
and 0.3Vrms, and electrostatic capacitance C of 
this condenser is measured. 

Moreover after impressing electrical 
resistance R direct current 100V using a 
Yokokawa Hewlett Packard company super- 
insulation resistance tester, the value after 1 
minute was read and measured. 

The product of these electrostatic 
capacitance C and electrical resistance R was 
made into CR value (OMEGA) (*F). 

In addition, these measurements were 
measured after carrying out 1 hour leaving of 
the sample in the thermostat set as 25 degree C 
and 125 degree C. 


[0016] 

(4) #«B#*£ffi*Wfc3.- 
U y V y< y # - K*±<Z> ft til Wi 
50mm ^MRijfUi 70mm ^ 
<Dm>bnWMMX*h% 16008A 

(i£jp 0 n£ ) £ % 25T:& «fc Xf 1 25X, 

±y 100V (DM 

foZ 4329A (iSin a p£) -ewfl. 


[0016] 

(4) Under the temperature of 25 degree C and 
125 degree C, set a film sample and install 
16008A (brand name) which is the concentric 
circle type electrode of the diameter of 50 mm of 
inner side electrodes of a and the diameter of 
70 mm of ground electrodes volume resistivity 
Yokokawa Hewlett Packard company. 
The voltage of 100V is impressed. 

The volume resistivity of a sample was 
measured by 4329A (brand name) which is the 
high resistant meter of said company. 
95 mol% and an isophthalic acid dimethyl are 
used as an Example 1 dicarboxylic acid 
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t \s~7 ZMfcs* fvu£ 95 * 

5 ^y L 

T cis/trans it 7/3 <D 1, 4- 
^©tfc&S^MfcS: 1. 2 c 

500ppm (#btl-5*°y-7 — 
^^TcSd&jf-C 50ppm) 

[0017] 

2fc^T-?t^Jt LTTO&rl 1. 

o. 15 MM%t 

$rtffcv\ (tj) =0. 60 

y -1, 4- o^dM^^i? 

1. 05 w^y^^x/u (A) £ 
*^i^r;i' (A) <D- 
8&£fflv\ ffffi^Sr/fl^T, jE 
y vSE?rttLooW[lj^ 
f?l/\ Xi/y-fbtt 0. 133 m. 

yx (a) SrffcfcLfc. 

y jx^tvkd ( 7j ) fi 0. 65 


component, and only 1,4- cyclohexane 
dimethanol of the cis/trans ratios 7/3 is used a 
dimethyl terephthalate as 5 mol% and a glycol 
component. Preparation molar ratio of an acid 
component and a glycol component is set to 
1.2. 

Furthermore as a catalyst, a tetrabutyl titanate 
is added so that it may be set to 500 ppm (it is 
50 ppm by titanium element conversion in the 
polymer obtained) to an acid component. 

It heated while stirring in the polymerisation 
tank, and transesterification was performed. 


[0017] 

Subsequently as a lubricating agent, the silo id 
of mean particle diameter 1.3 micro-m was 
added so that it might become 0.15 weight% in 
the polymer obtained. After that, it 
polycondensed and the poly- 1 ,4- cyclohexane 
dimethylene terephthalate copolymer of =(eta) 
0.60 was obtained. 

After chip-izing this polymer, the solid state 
polymerization was performed under the 
nitrogen air current, and ((eta)) obtained 
polyester (A) of 1 .05 on the last target. 

A part of polyester (A) is used. Melting 
extrusion is performed, adding ortho-phosphoric 
acid using., an extruder. It chip-ized and the 
phosphorus compound containing masterbatch 
(a) was prepared 0.133weight%. 

((eta)) of this polyester was 0.65. 


[0018] 

'&bh,tc-?x 9 (a) 
^^Uxxf/i/ (A) T* 10 f& 
l:t«LT7» KLfcft, 
120°C-C 4 I^WSSjftLTifWttl" 


[0018] 

After diluting and blending the obtained 
masterbatch (a) 10 times by polyester (A), it 
dries for 4 hours at 120 degree C, and it uses 
for to an extruder. 

It is the melting extrusion to the form of a sheet. 
It maintains at 40 degree C. 
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iiHwfeSn— /i/fffl-c 3. 1 

110 o CT^ 3. 6 ffiF«*|ftfc«# 
220^-? 30 

CR M^itJl^OTfo 1 ?, L£> 


[0019] 

HJS^J 2 

1. 00 (D^ljx^r^ (B) £ 

^x?-s<y^ (b) SrffrSL 
=0. 
[0020] 

Wbftfc^*^ — (b) 
^/jfy^i^T 1 /^ (B) ~e 10 ^ 

mm 1 2:iPi«icft:jft-«iHs 
bi • mm® • • 


And, it is made to cooling-solidify by the drum 
lifting which made the ethylene glycol adhere 
entirely. 

The unoriented sheet of thickness about 55 
micro-ms was obtained. 

It drew to the vertical direction 3.1 times 
between the rolls with a circumferential speed 
difference, irradiating an infrared rays heater, 
after having made this unstretched film contact 
on the metal roll adjusted at 100 degree C and 
pre-heating it. 

Subsequently this film is led to a tenter and it 
draws in a horizontal direction 3.6 times at 110 
degree C. 

Furthermore the heat setting during 30 seconds 
is given at 220 degree C in the same tenter. 

The biaxial oriented film of thickness 5 micro- 
m was obtained. 

The obtained film has a withstand voltage 
and high CR value at the time of high 
temperature. 

And, the rate of a reduction of the degree of 
polymerization at the time of the melting 
extrusion was also small. 

[0019] 

Example 2 

In Example 1, using only a dimethyl 
terephthalate as a dicarboxylic acid component, 
it polymerised completely like Example 1 and 
((eta)) obtained polyester (B) of 1.00. 
Ortho-phosphoric acid is added completely like 
Example 1 using a part of this polyester. 

The phosphorus addition masterbatch (b) 
was prepared. 

This polyester was ((eta))=0.62. 


[0020] 

The obtained masterbatch (b) was diluted and 
blended 10 times by polyester (B). After that, 
the dry * melting film production * vertical 
drawing * horizontal drawing * heat setting was 
performed like Example 1, and the biaxial 
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cr ffitffn, L^t*Bk»m 

(A) fcjflvvr, #ffi*K:«fc!K 

1:1 ©MSriJDLoog 
»*¥ tfJ«rf?V\ f 
0. 190 

■v**— (c) SrffrfcL 
fi 0. 66 T?fcofc„ Wfcftfc 

( c ) £/tfy^ 

*7Vl" (A) T? 10 ffiFlC*?RL 
tyuyKLfci, HJfe^JI t 

±t5i«5ta CR <K*Jc:ffnT*5 


oriented film of thickness 5 micro-m was 
obtained. 

The obtained film was excellent in a withstand 
voltage and CR value at the time of high 
temperature, and, moreover, the rate of a 
degree of polymerization reduction at the time 
of the melting extrusion was also small. 

Polyester (A) prepared in Example 3 Example 
1 is used. Melting extrusion is performed with 
an extruder, while adding the mixture of the 
molar ratio 1:1 of a diethyl phosphate and a 
monoethyl phosphate. It chip-ized and the 
phosphorus compound containing masterbatch 
(c) was prepared 0.190weight%. 

((eta)) of this polyester was 0.66. 

The obtained masterbatch (c) was diluted and 
blended 10 times by polyester (A). After that, 
the dry * melting film production * vertical 
drawing * horizontal drawing * heat setting was 
performed like Example 1, and the biaxial 
oriented film of thickness 5 micro-m was 
obtained. 

The obtained film is excellent in a withstand 
voltage and high temperature CR value. 

The rate of a degree of polymerization 
reduction at the time of the melting extrusion 
was also small. 


9, mmmtimvm&m&Tm 


[0021] 
4 

^^r;v (A) £JflV*T, M 

f-y^fkLT 0. 225 S 

(d) SrflSfifcLfc. ^(Om 
y ^x^r/ua) ( 77 ) {4 0. 68 

(c) £zKy^*7VU (A) 
t? 10 feizft^Lxyisy KL 
felt. Xttftll ^IQftKlftJft- 


[0021] 

Example 

Melting extrusion is performed, while adding 
a triethyl phosphite with an extruder using 
polyester (A) prepared in Example 1. It chip- 
ized and the phosphorus compound containing 
masterbatch (d) was prepared 0.225weight%. 

((eta)) of this polyester was 0.68. 

The obtained masterbatch (c) was diluted and 
blended 10 times by polyester (A). After that, a 
dry * melting film production * vertical drawing * 
horizontal drawing * heat setting is performed 
like Example 1. The biaxial oriented film of 
thickness 5 micro-m was obtained. 
The obtained film is excellent in a withstand 
voltage and high temperature CR value. 

The rate of a degree of polymerization 
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reduction at the time of the melting extrusion 
was also small. 


[0022] 

M1feM 5 

ac^TVl' (A) *5J;U^** — 
(a) £JB^t\ HJStfiJ 
1 tHiC^i/y KLftjSL 

9U&&ftvXs 1mm <D 

drt^f-i' 40°C(C 

1-152031 fiiStEtC^ 

t*S#7^A/AS:, 110°C^ 

5d-/^-C 3. 0 ffirtfi^ipiu: 
£x^*-K>I#, 125°CT-3. 

6 tewsmz-mw^s zb^m 

-x^-fttd&^T 240°Ct? 

30fpmmmfe*ML, j?£ 100 

Mm (D~^l\u\y ^ 


fe 0 


[0022] 

Example 5 

Using polyester (A) and the masterbatch (a) 
which were prepared in Example 1, it blended 
like Example 1 and it dried. 
This is used for to an extruder. 

The melting film production was performed 
and the unoriented sheet with a thickness of 
about 1 mm was obtained. 

In this case, casting went, making the 
Unexamined Japanese Patent 1- gazette of 
number 1 52031 contact the melting sheet to a 
drum by the electrostatic contact method to the 
drum lifting maintained at 40 degree C using the 
blade-like electrode of a description. 

The Teflon resin roll adjusted at 110 degree C 
was made to contact the obtained unstretched 
film, and it was pre-heated. After that, it drew to 
the vertical direction 3.0 times between the rolls 
with a circumferential speed difference, 
irradiating an infrared rays heater. 
Subsequently this film is led to a tenter and it 
draws in a horizontal direction 3.6 times at 125 
degree C. „. 

Furthermore the heat setting during 30 seconds 
is given at 240 degree C in the same tenter. 

The biaxial oriented film of thickness 100 
micro-m was obtained. 

The obtained film had the withstand voltage 
and the large volume resistivity at the time of 
high temperature, and the rate of a degree of 
polymerization reduction at the time of the 
melting extrusion was also few. 


[0023] 

vam 1 


[0023] 

Comparative Example 1 
The masterbatch (a) prepared in Example 1 
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^-^yf (a) Sr/ifyjc^-r 
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trot, 5^ m o~ttiarfi] 
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fctfy^TVU (A) tf>^£<£ 
[0024] 


was diluted and blended 20 times by polyester 
(A). After that, the dry * melting film production * 
vertical drawing and horizontal drawing * heat 
setting was performed like Example 1 , and the 
biaxial oriented film of thickness 5 micro-m was 
obtained. 

Since P/Ti is 1 .0 or less, the obtained film has 
a withstand voltage and low high temperature 
CR value. 

_ The masterbatch (a) prepared in Comparative 
Example 2 Example 1 was diluted and blended 
2.6 times by polyester (A). After that, the dry * 
melting film production * vertical drawing * 
horizontal drawing * heat setting was performed 
like Example 1, and the biaxial oriented film of 
thickness 5 micro-m was obtained. 

The obtained film has the excessive 
additional amount of a phosphorus compound. 
Therefore, the intrinsic viscosity of a film was 
low. 

Only polyester (A) prepared in Comparative 
Example 3 Example 1 is used. 

The melting film production * vertical drawing 
* horizontal drawing * heat setting was 
performed like Example 5, and the biaxial 
oriented film of thickness 5 micro-m was 
obtained. 

Since the phosphorus compound is not added, 
as for the obtained film, the withstand voltage 
and the volume resistivity are low. 

Moreover the rate of a degree of 
polymerization reduction at the time of the 
melting extrusion was also large. 

As mentioned above, the obtained result is 
collectively shown in following Table 1 and Table 
2. 


[0024] 


[*M1 


[Table 1] 
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i* * 1 

P/Ti 


ME 

CR* (Q • F) 


1 25t 

ami 

50 

1.3 

23 

420 

6.0X10 4 

L2X10* 

* 2 

50 

1.3 

23 

415 


7.0XIO* 

* 3 

50 

1.3 

23 

4 15 

6.0X10* 

6.6X10* 

* 4 

50 

1.3 

23 

4 1 0 

6.0X10* 

4.9X10' 


50 

0.65 

23 

385 

6.0X10* 

9.8x10" 

- 2 

50 

5.0 

3 1 

410 

6.0X10' 

7.2X10* 


[0025] [0025] 



S * » 
<*») 

P/Tt 


ftft&E 

WSmm (Hoi) 

25t 

1 25t: 


50 
50 

1.3 
0 

24 

2 7 

210 

185 

1.0X10 1 * 
I.0XI0" 

2.3X10 1 * 
1.5x10" 


[0026] 


[0026] 


[EFFECT OF THE INVENTION] 

The film of this invention has the excellent 
electrical property, without degree of 
polymerization reducing. 

It is extremely useful as the object for 
condensers, and a film for electrical insulators. 

The industrial value is high. 
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